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In 2009, 11,545 TB cases were reported in the United States, with a rate of 3.8 cases per 100,000 population. Although this figure represents a decline in case rates since 2008, substantial disparities exist by race/ethnicity and place of birth. Asians experienced a TB rate of 23.3 cases per 100,000 population, and Native Hawaiians/other Pacific Islanders had the second-highest TB rate at 16.7 cases per 100,000 population. In addition, the TB rate among foreign-born people was 18.7 cases per 100,000 population. TB control in the U.S. is also challenged by drug resistance. The Centers for Disease Control and Prevention (CDC) reported an increase in the number of multidrug-resistant TB cases from 2008 to 2009, with 88% occurring in foreign-born people in 2009. 2 It is essential to sustain a public health workforce that is able to implement and advance strategies to treat, control, and ultimately eliminate TB in the U.S. Therefore, adequate education and training of our future public health workforce is vital. However, evidence suggests that TB knowledge among students in health professional programs may be lacking. In 2005, the National TB Curriculum Consortium (NTCC), a group funded by the National Institutes of Health to "instill knowledge, skills, and appropriate attitudes in the management and control of active and latent TB among undergraduate and graduate students," 3 conducted a survey at health professional schools in the U.S. to provide baseline knowledge and attitudes about TB among students from 20 programs in 20 health professional schools affiliated with the NTCC. According to the survey, most students recognized the importance of TB training for their careers. Unfortunately, four of the five basic TB questions were answered incorrectly by at least 35% of survey respondents. Furthermore, when asked to assess their confidence in their level of TB knowledge, 61% reported that they were confident that their level of TB knowledge was adequate for their future career needs. Included in this NTCC survey were students at three public health programs. Unfortunately, only 61 public health students (out of a total of 765) responded to this survey. 4 A more focused needs assessment of TB curricula in schools of public health (SPHs) was completed by the New Jersey Medical School Global Tuberculosis Institute (GTBI) in 2006. The needs assessment included a review of 25 master of public health (MPH) course syllabi that addressed TB-related issues, and an in-depth survey completed by key informants at 14 SPHs in the U.S. The findings from this needs assessment included the following: (1) a small number of SPHs were offering a specific course on TB, (2) these courses were Public Health Reports / November-December 2011 / Volume 126 usually offered by a department of epidemiology, (3) most of these schools had a session dedicated to TB as part of another course, and (4) TB is covered more extensively in schools where there is faculty interest in TB. The recommendations from this needs assessment proposed that modules on specific aspects of TB, incorporated into curricula of individual public health education programs, could be beneficial. These modules should address gaps in TB curricula, thereby helping to ensure that the public health workforce receives adequate TB-related training (Unpublished report. Hirsch-Moverman Y. Incorporating TB into schools of public health: a needs assessment-final report. New York: Charles P. Felton National Tuberculosis Center at Harlem Hospital, Columbia University; 2006).
Two additional reports, published in 2003 and 2004, provided important guidance prior to the development of this much-needed curriculum material. The 2003 Institute of Medicine (IOM) report, "Who Will Keep the Public Healthy?," states that "(t)he extent to which we are able to make additional improvements in the health of the public depends, in large part, upon the quality and preparedness of the public health workforce, which is, in turn, dependent upon the relevance and quality of its education and training." 5 In 2004, the Association of Schools of Public Health (ASPH) initiated a process to develop MPH core competencies, in part due to challenges facing modern public health professionals, an increased emphasis on competency-based training in public health, and the evaluation of educational programs based on competencies as well as the anticipation of a credentialing examination for public health graduates. ASPH convened workgroups in the five core disciplines of public health. Membership in these workgroups included SPH faculty and leaders in public health practice organizations. The workgroups were tasked with identifying "8-10 discipline-specific competencies required by the typical MPH student, regardless of area of specialization or intended career direction, upon graduation." These workgroups used a modified Delphi process to identify the core competencies. The ASPH published its competency model in August 2006, noting that this was a process that would require ongoing review and refinement. The result was a nationally recognized set of core public health competencies. The ASPH website describes these competencies as being "aimed at providing a baseline overview of the knowledge, skills, and other attributes expected of emerging public health professionals…. (T)he competencies are intended to serve as a resource and guide for those interested in improving the quality and accountability of public health education and training." 6 Based on the NTCC survey findings, the IOM report recommendations, the recommendations from the needs assessment sponsored by the GTBI, and the imperative that SPHs and programs in public health address core competencies in their curricula, the TB Curriculum Development Group (CDG) at the GTBI began the process of developing TB-related curriculum materials for use in public health core courses. The TB CDG decided that to increase the attractiveness of this material to faculty in the SPHs and to enhance their value, these curriculum materials should be public health competency-based case studies and exercises highlighting issues related to TB and TB control. Furthermore, to ensure the broadest audience for these materials, these case studies and exercises, along with supporting material, should be appropriate for incorporation into MPH core courses.
ProJect DeScrIPtIon
The TB Curriculum Development Project was sponsored by the GTBI, one of four CDC-funded Regional Training and Medical Consultation Centers in the U.S. GTBI formed the TB CDG, which included participants from the New Jersey Medical School GTBI; the University of Medicine and Dentistry of New Jersey-School of Public Health; and the Charles P. Felton National Tuberculosis Center, ICAP, at the Columbia University Mailman School of Public Health. This group included TB health educators, a TB program administrator, TB researchers, an MPH student, and an SPH faculty member.
metHoDS
The TB CDG used a systematic five-step process to develop these teaching materials: needs assessment, materials development, internal and external review, implementation, and evaluation. A continuous evaluation feedback loop has also been put into place to allow for updating and revising the materials.
The TB CDG agreed on the following guidelines for developing these teaching materials:
• Materials should address important public health principles, using real TB program data whenever possible;
• Instructors should not need to know anything about TB to use these materials;
• Whenever possible, materials should be constructed in a modular format, so that instructors could use all or only parts of these materials;
• Teaching materials should explicitly address ASPH core competencies; and • These materials should be appropriate for use in core public health courses, although they could certainly be used in other venues.
Materials development began when members of the TB CDG divided up the work by content area of expertise related to the five core disciplines in public health: biostatistics, epidemiology, environmental health sciences, health policy and management, and social and behavioral sciences. The TB CDG included experts in all of the core public health disciplines, with the exception of environmental health sciences. For this discipline, an environmental health faculty member from one of the participating SPHs was consulted. Once the TB CDG content experts developed products, they were reviewed by all group members; many were field-tested in core courses at participating SPHs. Field testing of materials involved the use of these materials in a public health classroom or as part of student assessments. Field-testing feedback was received from instructors in writing and through discussions of the materials with the TB CDG content expert. For one class, this written feedback was provided by students, the teaching assistant, and the instructor. Materials were again modified based upon the feedback provided. Permission to use published data with these exercises was requested, when necessary.
All products were sent to outside academic reviewers who have taught one of the core courses; these reviews were collected systematically via an online review form. The evaluations included questions about the organization of the material, whether the exercise objectives and competencies had been adequately addressed, and whether these faculty members would consider using this material in the core courses that they teach. Modifications as a result of these reviews were made before products were posted on the GTBI website. The list of reviewers is available, along with the curriculum materials, at http://www.umdnj.edu /globaltb/products/incorporating.html.
teacHIng materIalS
Student versions and instructor's guides were developed as part of this process. These materials include case studies, exercises, fact sheets, and a PowerPoint ® presentation. All materials have been developed using a uniform template, which includes a cover page with the learning objectives and the ASPH core and crosscutting competencies addressed in each product. This template allows faculty to search by competency, as well as by session learning objectives, when considering the use of these materials. Each educational product has been written so that it can be used independently from the others; faculty are free to use any or all of the materials in their courses. Instructor's guides with answers can also be accessed from the website. Members of the TB CDG also developed a brief primer on TB, using CDC-developed educational materials, to familiarize instructors who have no TB experience with some basic information regarding TB.
The teaching materials that have been developed for each of the five core disciplines, a description of the subjects covered, and the specific ASPH competencies addressed appear in the Figure. Additional exercises are being developed to address TB control in international settings.
DISSemInatIon
Announcements describing the curriculum material were sent to all accredited programs in public health and SPHs in the U.S., as well as to all U.S. TB-control programs. The website was also described in an ASPH Friday Newsletter, 7 and a description of the curriculum materials was presented at the 2010 meeting of the International Union Against Tuberculosis and Lung Disease in Berlin, Germany. website monitoring software, 9 one can identify how many times the website has been visited (a visit begins when someone views the first page from a server and ends when he/she leaves the site or remains idle for 30 minutes), and how many times particular Web pages have been viewed (i.e., each piece of the curriculum may be viewed multiple times by a single visitor) and downloaded. Between December 1, 2009, and February 28, 2011, the landing page that provides access to the curriculum was visited 1,053 times, the landing page was viewed 1,545 times, and 659 documents from the website were downloaded. Downloaded items included documents that describe how to use this material, a list of the learning objectives and ASPH competencies covered, and the list of contributors and reviewers. In total, 417 copies of actual curriculum materials (i.e., case studies or instructor's guides) were downloaded by visitors during this time period.
To access the instructor's guides, individuals are asked to provide some basic information about the setting in which they work. Although providing this information can be bypassed, the data that have been received so far reveal that more than 31 unique individuals (who were not members of the TB CDG) requested access to the instructor's guides, and some did so on more than one occasion. Fifty-eight percent of these individuals were from academic institutions and 42% Online evaluation forms for each case study/exercise are available on the website. However, completion of these forms is voluntary and must be initiated by the user; unfortunately, very few evaluations were completed during the time period. When the members of the TB CDG recognized that very limited information was being collected through the original feedback mechanism that was developed for the case studies/ exercises, it was agreed that a simple registration form should be added to the website to collect contact information on all of those who have accessed the website, not just those who have requested access to the instructor's guides. Although this mechanism can also be bypassed, 28 individuals registered on the website between December 23, 2010, and March 28, 2011.
Another mechanism is currently being developed that will automatically trigger the sending of a website evaluation survey after an individual completes the registration form. This evaluation form will ask respondents to (1) comment on the ease of use of the website, (2) identify which materials they accessed, (3) describe if they have or are planning to use the materials in a training or formal course, and (4) identify topics that have not been covered in the current materials that would be useful for them. Respondents to the website evaluation survey will be directed to the individual evaluation forms for each educational product that they access. Additional prompts will be sent to these individuals to remind them to complete the case study/exercise evaluation forms. The information gathered through these feedback mechanisms will be used to revise and refresh the website and the specific educational materials.
DIScuSSIon
The TB Curriculum Development Project represents an innovative approach to the teaching of core public health competencies. Using actual public health practice experiences, these exercises and case studies weave important TB content into introductory-level public health curricula. These materials offer a number of advantages for both students and faculty in SPHs and public health programs. First, these materials address many ASPH core competencies, which is both important for students' education and valuable for SPHs and public health programs during the accreditation process. Second, these exercises were written by those who are familiar with TB research and TB-control programs. As such, they provide an authenticity that would be difficult to duplicate by an individual faculty member who is developing his/her own materials. Third, materials were created for use in all five core disciplines, providing multiple opportunities to insert TB content into the training of new public health professionals, many of whom will be working in populations both in the U.S. and abroad, where TB is a major public health challenge.
Barriers
There may be some barriers to the implementation of these materials in SPHs. For example, instructors may be hesitant to use TB exercises instead of materials addressing other diseases with a higher disease burden in the U.S., they may not want to change their curriculum, or they may simply be unfamiliar with TB. To encourage their use, these exercises were developed to address core public health principles. Unlike the more clinically oriented materials available from the NTCC, these educational materials focus on broad public health competencies, using TB as the example. Exercises are also organized in sections covering specific topics so that instructors may use all or only some parts of each exercise. To make these exercises even more attractive, no prior knowledge of TB is required for either instructors or students. A primer on TB is offered for those who would like additional knowledge about TB. Finally, because the materials can be easily accessed online and are available in both Microsoft ® Word and PDF formats, they are readily available to instructors and can be easily updated or modified.
concluSIonS
The TB Curriculum Development Project responds to the IOM's call for relevant, high-quality education and training to strengthen the quality and preparedness of the public health workforce, and the ASPH goal of building core competencies needed in public health professions. The curriculum is an easily accessible resource that incorporates important and often neglected content on TB into existing core public health curricula. These materials can also serve as valuable tools to provide current TB-control personnel with a knowledge base and skills that are essential to all members of the public health workforce. Finally, this project can serve as a model for others who wish to develop content-specific material related to other important public health topics (e.g., obesity or injury), while building public health competencies.
